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• “There is new and stronger evidence that most of the
warming observed over the last 50 years is
attributable to human activities”

• Human influences will continue to change atmospheric
composition throughout the 21st century

• Global average temperature and sea level are
projected to rise under all IPCC SRES scenarios
–– Global surface temps. increase Global surface temps. increase 1.4–5.81.4–5.8ooCC  by 2100  by 2100
–– Global mean sea level rises by Global mean sea level rises by 9–88 cm9–88 cm  by 2100  by 2100

IPCC Third Assessment Report
Conclusions  (cont.)
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Five National Climate Research SectorsFive National Climate Research Sectors
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The Heat Island



Atlanta’s Heat Island

Source:  NASA Marshall Space Flight Center



Relationship between temperature and ground-level ozone



Spatial variation in ozone:
background and peak

from OTAG final report, see http://www.epa.gov/ttn/rto/otag/finalrpt/

http://www.epa.gov/ttn/rto/otag/finalrpt/
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Climate change:

It’s not just about
warming.
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Proportion of the USA affected by much above normal annual
precipitation from extreme events (>2 inches/day)

1900 1920 1940 1960 1980

Source:  Karl et al.  1996
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Integrated assessment of
cryptosporidiosis risk under
future climate change
scenarios.

Study site (Lancaster
county), 64% of livestock
operations tested positive for
crypto oocysts in manure.
(Graczyk et al 2000)

For all waterborne disease
outbreaks in US, 1948-94,
significant assoc. with
preceding heavy rainfall
events  (Curriero, Patz et al 2001)



Milwaukee 1993

Cryptosporidiosis
epidemic

405,000 cases

54 fatalities

Preceded by heaviest
rainfall in 50 years



Source:  US EPA

Location of Combined Wastewater Systems



USA: Combined sewer overflows
(CSOs)

1.2 trillion gal of sewage & stormwater a year
 discharged during combined sewer overflows

 – would keep Niagara Falls roaring for 18 days CCCCeeeennnntttt eeeerrrr    ffffoooorrrr     WWWWaaaatttteeeerrrr    aaaannnndddd    HHHHeeeeaaaalllltttthhhh
CWHCWH
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Stormwater
• Storm drains in urban settings known to

account for 50-90% of the vector
mosquitoes in local areas

• People living within 160m
   of manhole or well are 2.47
   times more likely to have
   Dengue exposure
• Subterranean habitat
    largely overlooked

Courtesy: Doug Norris



Survival of WNV
through the winter
and resurgence in

2000 ?
Local survival 
re-emergence

Re-introduction

Courtesy: B. McLean



West Nile Virus Transmission Cycle

• Trans-seasonal maintenance
– Overwintering

• Vertical transmission
– Transovarial
– During oviposition

• Hibernation of blood-fed female
Courtesy: B. McLean



Locations for hibernating
mosquitoes in NYC

Courtesy: B. McLean



Overwintering
mosquito
collections:

Jan-Feb, 2000

Sewer related 
structures

Other 
Structures

Virus found at 
Ft. Totten

Courtesy: B. McLean



Movement and Seeding of West Nile Virus
 by Viremic Migratory Birds

No local establishment

Local establishment

?

 

Epidemic
Focus

Courtesy: B. McLean



Key Websites  for further
information
 1) www.jhsph.edu/globalchange

 2)    “     “      “  /nationalassessment-health

 3)  www.ipcc.ch

http://www.jhsph.edu/globalchange
http://www.ipcc.ch
http://www.jhsph.edu/nationalassessment-health

	The Heat Island
	Atlanta’s Heat Island
	USA: Combined sewer overflows (CSOs)
	Stormwater

